[Abstract] Cells and organisms face constant exposure to reactive oxygen species (ROS), either from the environment or as a by-product from internal metabolic processes. To prevent cellular damage from ROS, cells have evolved detoxification mechanisms. The activation of these detoxification mechanisms and their downstream responses represent an overlapping defense response that can be tailored to different sources of ROS to adequately adapt and protect cells. In this protocol, we describe how to measure the sensitivity to oxidative stress from two different sources, arsenite and tBHP, using the nematode C. elegans.
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Treating C. elegans with As activates the BLI-3/NADPH oxidase complex to produce localized pools of ROS, which modify a cysteine in the IRE-1 kinase and induce the SKN-1-dependent antioxidant response leading to lifespan extension (Hourihan et al., 2016) . Further supporting the function of localized ROS levels as cell signals, recent work has identified a novel regulator of aging, MEMO-1, which increases resistance to As toxicity and facilitates lifespan extension in a BLI-3-and SKN-1-dependent manner (Ewald et al., 2017) .
Taken together, oxidative stress responses can be induced directly, by exogenously added ROS sources such as tBHP, or as a secondary response to a chemical (such as As) or other stress leading to increased ROS levels. These two ROS sources elicit common, but also distinct downstream stressresponse genes and protection mechanisms. Here, we describe the protocols for both ROS sources to assess C. elegans survival under these oxidative stress conditions. Part I. Protocol for As stress tolerance assay 10-12 C. elegans were transferred into a well of the 24-well plate that contains a 50 μl drop of M9. Worms should be freely trashing. Exclude non-moving worms (marked in Figure 3 ) before filling up wells with the As solution.
Data analysis
For As-assay, the estimates of the survival functions are calculated by using the product-limit (Kaplan-Meier) method ( Figure 4 and Table 1 ). The log-rank (Mantel-Cox) method is used to test the null hypothesis and calculate P-values. Data were analyzed using JMP statistical software from SAS. Loss-of-function mutation in skn-1 (green curve) makes these animals more sensitive to 5 mM As, whereas reduction-of-function mutation in daf-2 (red curve) makes animals more resistant to 5 mM As . For statistical details, please see Table 1 . 3. Place agar in dH2O to get a 4% agar solution (100 ml agar = 6 plates) and heat up to solve. Let agar solution cool down (50-60 °C) until you can hold it with your hand and hold it against your wrist, put gloves on, then add all solutions (phosphate buffer, CaCl2, MgSO4, and cholesterol).
Shake this briefly to avoid the formation of CaSO4 precipitate and in the end the tBHP in the fume hood. Pour the plates by hand (equal amounts, so that bottom is filled). Place the plates in an airtight box to seal them, and they will be ready for use the next day. Shows how worms start to run off the plates after several minutes. They try to get away from the tBHP in the plate and usually run off the agar onto the plastic of the petri dish, where they dry out. After two hours, wild-type worms on tBHP will cease crawling around.
For tBHP assay, the estimates of survival functions are calculated by using the product-limit (KaplanMeier) method ( Figure 7 and Table 2 ). The log-rank (Mantel-Cox) method is used to test the null hypothesis and calculate P-values. Data were analyzed using JMP statistical software from SAS. 
Notes
We want to note that while the protocols described here work reproducibly well, many variations have previously been described, including whether the animals have been provided with food. 
